(173 L, 3.0 mmol, 15 equiv.), and deionized water (17 L, 1.0 mmol, 5 equiv.). The vials were degassed and heated at 120 C for the specified time. The vials were cooled to 23 C and concentrated on Celite under reduced pressure. The crude product was then purified by column chromatography [dichloromethane/EtOAc-EtOH (1:1), neutral alumina] to yield the desired compound.
General Procedure 4 (GP4) for the synthesis of 1, 3, 5, 6, 8, 11, 12:
A substituted quinoline N-oxide (0.20 mmol, 1 equiv.), palladium salt (5 mg, 0.02 mmol, 10 mol %), silver acetate (132 mg, 0.80 mmol, 5 equiv.), acetic acid (57 L, 1.0 mmol, 5 equiv.), and deionized water (6 L, 0.30 mmol, 1.5 equiv.). The vials were degassed and heated at 120 C for the specified time. The vials were cooled to 23 C and concentrated on Celite under reduced pressure. The crude product was then purified by column chromatography [dichloromethane/EtOAc-EtOH (1:1), neutral alumina] to yield the desired compound. quinolone N-oxide (0.50 mmol), Pd(OAc) 2 (0 mol%), 120 C, 18 h, under argon.
8,8'-Biquinoline 1,1'-dioxide (1)
Synthesis from quinoline 1-oxide: According to GP4, a mixture of quinoline N-oxide (1.05 g, 7.24 mmol), silver acetate (4.81 g, 28.96 mmol, 4 equiv.), palladium acetate (162 mg, 0.724 mmol, 10 mol %), acetic acid (2.10 mL) and deionized water (210 L) was heated to 120
C for 24 h. The crude product was purified by column chromatography to yield 1 (871 mg, 83 %).
Synthesis from 2-carboxyquinoline 1-oxide: According to GP3, a mixture of 2-carboxyquinoline 1-oxide (76 mg, 0.4 mmol), silver phosphate (334 mg, 0.80 mmol, 2 equiv.), palladium acetate (10 mg, 0.04 mmol, 10 mol %), acetic acid (360 L) and deionized water (36 L) was heated to 120 C for 24 h. The crude product was purified by column chromatography to yield 1 (41 mg, 71 %). m. 
2-Carboxy-6-methoxy-4-phenylquinoline 1-oxide (14)
To a solution of ethyl 6-methoxy-4-phenylquinoline-2-carboxylate 5
(377 mg, 1.23 mmol) in dichloromethane (2 mL) was added sodium trimethylsilanolate (208 mg, 1.85 mmol, 1.5 equiv.) at 23
C. After 2 h methanesulfonic acid (120 L, 1.84 mmol, 1.5 equiv.) was added and the reaction allowed to stir an additional 1 h. The reaction was diluted with deionized water (7 mL) and the aqueous layer extracted with dichloromethane (3 x 10 mL). The combined organic layers were dried over anhydrous sodium sulfate, concentrated under reduced pressure, and washed with hexanes (3 x 2 mL) to yield the intermediate. The
isolated compound was dissolved in chloroform (2.5 mL) and meta-chloroperoxybenzoic acid was added (259 mg, 0.75 mmol, 1.5 equiv., 50% by mass) and the reaction allowed to stir at 23 C for 12 h. After 12 h the reaction was diluted with deionized water (10 mL) and the aqueous layer extracted with chloroform (3 x 10 mL). The combined organic layers were dried over anhydrous sodium sulfate, concentrated under reduced pressure, and purified by column chromatography [dichloromethane/EtOAc-EtOH (1:1),
silica gel] to yield 14 (138 mg, 71% 
2,2'-Dichloro-8,8'-biquinoline (20)
Quinoline N-oxide dimer 1 (100 mg, 0.35 mmol) in thionyl chloride Table S3 . 
